Background Regulation (EC) No 396/2005 1 (hereinafter referred to as 'the Regulation') establishes the rules governing the setting and the review of pesticide maximum residue levels (MRLs) at European level. Article 12(1) of that Regulation stipulates that the European Food Safety Authority (EFSA) shall provide, within 12 months from the date of the inclusion or non-inclusion of an active substance in Annex I to Directive 91/414/EEC 2 a reasoned opinion on the review of the existing MRLs for that active substance.
Proquinazid was included in Annex I to Council Directive 91/414/EEC on 1 August 2010 by Commission Directive 2010/25/EU 3 and has been deemed to be approved under Regulation (EC) No 1107 /2009 in accordance with Commission Implementing Regulation (EU) No 540/2011 5 , as amended by Commission Implementing Regulation (EU) No 541/2011 6 . Therefore, EFSA initiated the review of all existing MRLs for that active substance.
By way of background information, in the framework of Directive 91/414/EEC, proquinazid was evaluated by Sweden, designated as rapporteur Member State (RMS). Subsequently, a peer review on the initial evaluation of the RMS was conducted by EFSA, leading to the conclusions as set out in the EFSA scientific output (EFSA, 2009 ). The approval of proquinazid is restricted to use as fungicide.
According to the legal provisions, EFSA shall base its reasoned opinion in particular on the relevant assessment report prepared under Directive 91/414/EEC repealed by Regulation (EC) No 1107/2009. It should be noted, however, that, in the framework of Regulation (EC) No 1107/2009, only a few representative uses are evaluated, whereas MRLs set out in Regulation (EC) No 396/2005 should accommodate all uses authorised within the European Union (EU), and uses authorised in third countries that have a significant impact on international trade. The information included in the assessment report prepared under Regulation (EC) No 1107/2009 is therefore insufficient for the assessment of all existing MRLs for a given active substance.
To gain an overview of the pesticide residues data that have been considered for the setting of the existing MRLs, EFSA developed the Pesticide Residues Overview File (PROFile). The PROFile is an inventory of all pesticide residues data relevant to the risk assessment and MRL setting for a given active substance. This includes data on:
• the nature and magnitude of residues in primary crops; • the nature and magnitude of residues in processed commodities; • the nature and magnitude of residues in rotational crops; • the nature and magnitude of residues in livestock commodities; • the analytical methods for enforcement of the proposed MRLs.
As the basis for the MRL review, on 15 June 2018, EFSA initiated the collection of data for this active substance. In a first step, Member States were invited to submit by 13 July 2018 their Good Agricultural Practices (GAPs) that are authorised nationally, in a standardised way, in the format of specific GAP forms. In the framework of this consultation, 18 Member States provided feedback on their national authorisations of proquinazid. Based on the GAP data submitted, the designated RMS Sweden was asked to identify the critical GAPs to be further considered in the assessment, in the format of a specific GAP overview file. Subsequently, in a second step, Member States were requested to provide residue data supporting the critical GAPs by 25 October 2018.
On the basis of all the data submitted by Member States and the EU Reference Laboratories for Pesticides Residues (EURL), EFSA asked Sweden to complete the PROFile and to prepare a supporting evaluation report. The PROFile and the supporting evaluation report, together with the Pesticide Residues Intake Model (PRIMo) calculations, were submitted to EFSA on 8 February 2019. Subsequently, EFSA performed the completeness check of these documents with the RMS. The outcome of this exercise including the clarifications provided by the RMS, if any, was compiled in the completeness check report.
Considering all the available information, EFSA prepared in August 2019 a draft reasoned opinion, which was circulated to Member States for commenting via a written procedure. All comments received by 26 September 2019 were considered by EFSA during the finalisation of the reasoned opinion.
The evaluation report submitted by the RMS (Sweden, 2019) , taking into account also the information provided by Member States during the collection of data, and the EURL report on analytical methods (EURL, 2018) are considered as main supporting documents to this reasoned opinion and, thus, made publicly available.
In addition, further supporting documents to this reasoned opinion are the completeness check report (EFSA, 2019a) and the Member States consultation report (EFSA, 2019b) . These reports are developed to address all issues raised in the course of the review, from the initial completeness check to the reasoned opinion. Furthermore, the exposure calculations for all crops reported in the framework of this review performed using the EFSA Pesticide Residues Intake Model (PRIMo) and the PROFile as well as the GAP overview file listing all authorised uses are key supporting documents and made publicly available as background documents to this reasoned opinion. A screenshot of the report sheet of the PRIMo is presented in Appendix C.
Terms of Reference
According to Article 12 of Regulation (EC) No 396/2005, EFSA shall provide a reasoned opinion on:
• the inclusion of the active substance in Annex IV to the Regulation, when appropriate;
• the necessity of setting new MRLs for the active substance or deleting/modifying existing MRLs set out in Annex II or III of the Regulation;
• the inclusion of the recommended MRLs in Annex II or III to the Regulation; • the setting of specific processing factors as referred to in Article 20(2) of the Regulation.
The active substance and its use pattern
Proquinazid is the ISO common name for 6-iodo-2-propoxy-3-propylquinazolin-4(3H)-one (IUPAC). The chemical structure of the active substance and its main metabolites are reported in Appendix F. The EU MRLs for proquinazid are established in Annexes IIIA of Regulation (EC) No 396/2005. Codex maximum residue limits (CXLs) for proquinazid are not available. An overview of the MRL changes that occurred since the entry into force of the Regulation mentioned above is provided below (Table 1) . (a) Apple, pears and animal commodities (EFSA, 2016) MRL application Regulation (EC) No 2016/1003 (b) Currants and gooseberries (EFSA, 2015) . MRL application Regulation (EC) No 251/2013 (c) Various vegetables (EFSA, 2012) .
MRL application Regulation (EC) No 508/2011 (d) Strawberries (EFSA, 2010 137, 25.5.2011, p. 3-52. For the purpose of this MRL review, all the uses of proquinazid currently authorised within the EU as submitted by the Member States during the GAP collection have been reported by the RMS in the GAP overview file. The critical GAPs identified in the GAP overview file were then summarised in the PROFile and considered in the assessment. The details of the authorised critical GAPs for proquinazid are given in Appendix A. The RMS did not report any use authorised in third countries that might have a significant impact on international trade.
Assessment
EFSA has based its assessment on the following documents:
• the PROFile submitted by the RMS; • the evaluation report accompanying the PROFile (Sweden, 2019); • the draft assessment report (DAR) and its addenda prepared under Council Directive 91/414/ EEC (United Kingdom, 2006 , 2009  • the conclusion on the peer review of the pesticide risk assessment of the active substance proquinazid (EFSA, 2009);
• the previous reasoned opinion on proquinazid (EFSA, 2010 (EFSA, , 2012 (EFSA, , 2015 (EFSA, , 2016 and the evaluation report in support of the MRL application assessed by EFSA in 2016 (Germany, 2015);
• the evaluation report submitted by Germany during the MS Consultation (Germany, 2019).
The assessment is performed in accordance with the legal provisions of the uniform principles for evaluation and authorisation of plant protection products as set out in Commission Regulation (EU) No 546/2011 7 and the currently applicable guidance documents relevant for the consumer risk assessment of pesticide residues (European Commission, 1997a -g, 2000 , 2010a ,b, 2017 and OECD, 2011 , 2013 .
More detailed information on the available data and on the conclusions derived by EFSA can be retrieved from the list of end points reported in Appendix B.
1.
Residues in plants 1.1. Nature of residues and methods of analysis in plants 1.1.1. Nature of residues in primary crops
The metabolism of proquinazid was investigated using phenyl-labelled proquinazid after foliar treatment in fruits crops (grape and apple) and in cereals (wheat). Metabolism studies on grape and wheat were assessed in the framework of the peer review (EFSA, 2009 ). The apple study was reported in the final addendum to the DAR (United Kingdom, 2009) due to its submission late in the process and was therefore not available for peer review.
In grapes, proquinazid accounted for the majority of the extractable radioactivity (35-39% total radioactive residue (TRR), 0.08-0.09 mg/kg, day 0 to 29). The amount of total radioactivity as well as the individual amounts of proquinazid and its metabolites found on the grapes remained relatively constant over the testing period. The majority of the unextractable radioactivity (32% TRR) could be released upon strong alkaline treatment. The applicant postulated this radioactivity (23% TRR) was lignin incorporated, according to similar findings in a metabolism study in apples.
In apples fruit, parent proquinazid was the major component identified, declining from 61% of the TRR (0.11 mg eq/kg) for the day 0 samples to 22% of the TRR (0.03 mg eq/kg) for the 28-day samples. As for grapes a significant proportion of the residue (33% TRR) could only be extracted with strong alkaline treatment and it was confirmed by Bjorkman extraction and dioxane acidolysis that the majority of this unextractable residue reflected lignin incorporation (approximately 31% of the TRR).
In wheat, parent proquinazid was the most significant component in grain (0.12 mg/kg) and the metabolite IN-MW977 (isomers of mono-hydroxy proquinazid) was the most significant component in forage, hay and straw (0.27 mg eq/kg, 0.40 mg eq/kg and 1.5 mg eq/kg, respectively). Small amounts of other compounds were also present, mainly formed by further oxidation and conjugation steps. Proquinazid residues ranged from 5% TRR (0.08 mg/kg) in hay to 35% TRR (0.12 mg/kg) in grain. IN-MW977 isomers (sum of the two enantiomers) residues ranged from 15% TRR (0.05 mg eq/kg) in grain to 35% TRR (0.27 mg eq/kg) in the forage. The glucose conjugate of IN-MW977 was found at 2-3% TRR (0.10 mg eq/kg and 0.01 mg eq/kg) in straw and grain, respectively, and at 10% TRR (0.08 mg eq/kg) in forage.
Nature of residues in rotational crops
Proquinazid is authorised on crops that may be grown in rotation. The field soil degradation studies demonstrated that both parent and the major soil metabolites IN-MM671 and IN-MM986 are highly persistent in soil (proquinazid: DT 90 of 231 days; IN-MM671: DT 90 of 1310 days; IN-MM986: DT 90 228 day; EFSA, 2009). Thus, further studies investigating the nature and magnitude of the uptake of residues in rotational crops are required (European Commission, 1997c) .
One confined rotational crop study with proquinazid radiolabelled on the phenyl ring was evaluated in the framework of the peer review (United Kingdom, 2006; EFSA, 2009 ). Proquinazid was applied at a rate of 300 g a.s./ha (2 9 150 g/ha) onto bare soil. Sugar beet (root), oilseed rape and soybean (pulses) and wheat (cereals) were planted at nominal plant back intervals (PBI) of 45 and 210 days after treatment (DAT).
At both PBIs, residues in rape seeds, soybean seed, sugar beet root and straw were below 0.01 mg/kg. A significant uptake was observed in soybeans straw (up to 0.137 mg eq/kg at PBI of 210 DAT), wheat forage (0.056 mg eq/kg at PBI 45 DAT) and straw (up to 0.210 mg eq/kg at PBI 210 DAT). Moreover, in rape seed straw, soybean straw and wheat straw, residues increased from PBI 45 to 210 and the study did not include results for the plant back interval of 365 days.
Analysis of samples with residues above 0.01 mg eq/kg indicated the presence of multiple components. Exact levels of components present in the crops were not determined; thus, only 'qualitative' information was available from this study. Levels were tentatively assigned to metabolites IN-MM671, IN-MT711, IN-MT712, IN-NC147 and IN-NC146 and anthranilic acid (United Kingdom, 2006; EFSA, 2009 ).
Since no uptake was observed in the crop parts relevant for human consumption, it is concluded that a specific residue definition for rotational crops is not required for any plant commodity relevant for human consumption. Nevertheless, considering the high persistency of soil metabolite IN-MM671, the significant TRR observed in wheat straw and forage and in soybean straw and the lack of detailed information on the metabolites constituting the radioactivity, it is not possible to conclude on the residue definitions for feed items from rotational crops. Therefore, a new confined rotational crops study performed at the three PBIs or a full characterisation of the residues in rotated crops and in soil from the available study is still required.
Nature of residues in processed commodities
Studies investigating the nature of residues in processed commodities were assessed in the framework of the peer review (United Kingdom, 2006; EFSA, 2009) . Studies were conducted with radiolabelled phenyl-14 C (U) proquinazid simulating representative hydrolytic conditions for pasteurisation (20 minutes at 90°C, pH 4), boiling/brewing/baking (60 minutes at 100°C, pH 5) and sterilisation (20 minutes at 120°C, pH 6). Proquinazid was stable to hydrolysis under standard conditions of pasteurisation, baking/brewing/boiling and sterilisation (United Kingdom, 2006; EFSA, 2009 ).
Stability of residues in plants
The storage stability of proquinazid and its metabolite IN-MW977 was investigated in the framework of the peer review (EFSA, 2009) in high water content (wheat forage), in dry (wheat grains) commodities and in wheat straw (United Kingdom, 2006; EFSA, 2009 ). The available studies demonstrated that proquinazid and IN-MW977 are stable for a period of 18 months when stored at À18°C in high water content, dry content commodities and in wheat straw. A study investigating storage stability of metabolite IN-MW977 in high acid matrices is not available. However, as this metabolite is not relevant for the fruit crops under assessment such a study is not required.
The storage stability of proquinazid and its metabolite IN-MW671 was investigated in the framework of the peer review (EFSA, 2009) in high acid (grapes) content commodities (United Kingdom, 2006; EFSA, 2009 ). The available studies demonstrated that proquinazid and IN-MW671 are stable for a period of 19 months when stored at -18°C in high acid content commodities.
Proposed residue definitions
The metabolism of proquinazid was slightly different in fruit crops and cereals. As the parent compound was found to be a sufficient marker in fruits and cereals, during the peer review, the residue definition for enforcement was proposed as proquinazid only (EFSA, 2009) .
For risk assessment, parent and IN-MW977 are toxicologically relevant and thus should be considered in the consumer exposure. IN-MW977 is encountered in the rat metabolism and was considered covered by the toxicological profile of the parent compound (EFSA, 2009) . Although this metabolite was not detected in fruit crops, during the peer review, it was agreed that a common residue definition should be proposed for both crop groups. Therefore, the residue for risk assessment was defined as the sum of proquinazid and IN-MW977, expressed as proquinazid (EFSA, 2009) .
The residue definitions derived during the peer review are supported in the framework of this review.
Conversion factors (CF) from enforcement to risk assessment were also derived considering the metabolism studies and the available residue trials. For fruit crops, a CF of 1 was derived since according to the metabolism study, metabolite IN-MW977 is not expected to be present in fruit crops. For cereals grain, a CF of 1 was derived as residues of parent and metabolite IN-MW977 were always at or below the LOQ in the available residue trials. For cereals straw, CFs ranging from 3 to 5.2 were derived from the available residue trials (see also Appendix B.1.2.1).
Based on the results from the hydrolysis and the rotational crops studies, it is concluded that these residue definitions are applicable to processed commodities and rotational crops (plant commodity relevant for human consumption), noting that it was not possible to conclude on the residue definition for feed items from rotational crops.
An analytical method for the enforcement of the proposed residue definition at the LOQ of 0.01 mg/kg in high water content, high acid content, dry commodities and other matrices and 0.02 mg/kg in high oil content commodities is available (EFSA, 2009 ). According to the EURLs, these LOQs are achievable by using the QuEChERS method in routine analyses (EURL, 2018).
1.2.
Magnitude of residues in plants
Magnitude of residues in primary crops
To assess the magnitude of proquinazid residues resulting from the reported GAPs, EFSA considered all residue trials reported by the RMS in its evaluation report (Sweden, 2019), the additional trials submitted by Germany during the MS Consultation (Germany, 2019), as well as the residue trials evaluated in the framework of the peer review (United Kingdom 2006; EFSA, 2009) or in the framework of previous MRL applications (EFSA, 2010 (EFSA, , 2012 (EFSA, , 2015 (EFSA, , 2016 . All residue trial samples considered in this framework were stored in compliance with the conditions for which storage stability of residues was demonstrated. Decline of residues during storage of the trial samples is therefore not expected.
The number of residue trials and extrapolations were evaluated in accordance with the European guidelines on comparability, extrapolation, group tolerances and data requirements for setting MRLs (European Commission, 2017) .
Residue trials are not available to support the authorisations on grass for forage and pumpkins. Therefore, MRL and risk assessment values could not be derived for these crops and the following data gaps were identified:
• Grass for forage: no trials are available to support the northern GAP. Therefore, eight trials compliant with the northern GAP are required (the number of trials is indicative considering that MRLs and data requirements are not currently set for feed items).
• Pumpkins: no trials are available to support the northern and indoor GAP. Therefore, four trials compliant with the northern and four trials compliant with indoor GAP are required.
For all other crops, available residue trials are sufficient to derive (tentative) MRL and risk assessment values, taking note of the following considerations:
• Strawberries: no residue trials are available to support the indoor GAP. Although MRL and risk assessment values can be derived from the northern data, eight trials compliant with the indoor GAP are still required;
• Cucumbers and courgettes: no residue trials are available to support the northern outdoor GAP. Although MRL and risk assessment values can be derived from the indoor data, eight trials compliant with the northern outdoor GAP for cucumbers and courgettes are still required;
• Barley and oats (grain and straw): All trials supporting the southern GAP were performed with 2 instead of one application. Although a tentative MRL can be derived based on these data, eight trials compliant with southern outdoor GAP are still required. It is noted that the additional trials required for straw are not expected to have an impact on the derived MRLs for animal commodities since residues in livestock were below the LOQ when considering residues from the available overdosed trials. Therefore, additional trials on straw performed according to the GAP are not needed to confirm the derived MRLs for livestock but can still be required by risk managers in the future to set MRLs in feed items.
• Wheat straw: All trials supporting the southern GAP were performed with 2 or 3 instead of one application. Nevertheless, as the northern outdoor GAP is clearly more critical, no additional trials supporting the southern outdoor GAP are required.
Magnitude of residues in rotational crops
According to the results from the confined rotational crops study performed at 3N compared the application rate of proquinazid according to the most critical GAP assessed in this review and authorised on cereals (2 9 50 g/ha, application from BBCH 29 resulting in 80 g/ha reaching soil), significant residues are not expected in rotational crops with regard to plant commodity relevant for human consumption.
Given the persistency of metabolite IN-MM671, the plateau concentration in soil taking into account accumulation over the years was calculated by EFSA, in order to verify whether the available confined rotational crop study cover concentration of IN-MM671 is soil expected following multiannual applications according to the most critical GAPs currently authorised for proquinazid.
Considering the soil degradation rates of parent and metabolite IN-MM671, maximum 27% formation of metabolite IN-MM671 from proquinazid (EFSA, 2009), the most critical GAP currently authorised for cereals (2 9 50 g/ha, application from BBCH 29 resulting in 80 g/ha reaching soil), a soil bulk density of 1.5 g/cm 3 and soil incorporation following minimal tillage of 20 cm, the total residue concentration of IN-MM671 in soil resulting from the multiannual use of proquinazid at the critical GAP (plateau background) plus the maximal seasonal application rate was calculated as 0.0152 mg/kg soil.
The soil tested in the confined rotational crop study were analysed for the TRR. At the time of planting, the TRR in soil was 0.173 mg/kg (PBI of 45 DAT) and 0.224 kg/ha (PBI 210 mg/kg). Although the TRR was not characterised, in view of the high radioactivity measured in soil it is expected that this study is covering the residues in soil after annual and multiannual application of proquinazid according to the most critical GAP.
Nevertheless, as the TRR was not characterised in the soil and only qualitative information are available from the analysis of the TRR in the rotated crops, it is not possible to exclude that significant residues (in particular the soil metabolite IN-MM671) will occur in the crop parts potentially fed to livestock. Therefore, as highlighted in Section 1.1.2, a new confined rotational crops study or a full characterisation of the residues in rotated crops and in soil from the available study is still required to confirm that no significant residues will be present in feed commodities from rotational crops.
Overall, it is concluded that significant residues are not expected in plant commodities relevant for human consumption from crops grown in rotation after annual and multiannual application of proquinazid according to the most critical GAP on cereals. However, residues above the LOQ cannot be excluded in feed items from rotational crops.
Magnitude of residues in processed commodities
The effect of industrial processing and/or household preparation was assessed in studies conducted on apples, wine grapes and table grapes (United Kingdom, 2006; EFSA, 2009; Sweden, 2019) . An overview of all available processing studies is available in Appendix B.1.2.3. Robust processing factors (fully supported by data) could be derived for apple juice, apple wet and dry pomace, apple sauce, grape juice, grape wet and dry pomace, must, red and white wine, and raisins.
Proposed MRLs
The available data are considered sufficient to derive MRL proposals as well as risk assessment values for all commodities under evaluation, except for barley and oat grains for which available trials were only sufficient to derive a tentative MRL and for pumpkins and grass for forage for which no residue trials data were available.
Tentative MRLs were also derived for feed crops (cereal straw) in view of the future need to set MRLs in feed items.
Specific MRLs from rotational crops are not required for any plant commodity relevant for human consumption.
Residues in livestock
Proquinazid is authorised for use on apples, cereals and grass for forage that might be fed to livestock. Livestock dietary burden calculations were therefore performed for different groups of livestock according to OECD guidance (OECD, 2013), which has now also been agreed upon at European level. The input values for all relevant commodities are summarised in Appendix D. The dietary burdens calculated were found to exceed the trigger value of 0.1 mg/kg dry matter (DM) for all groups of livestock except for swine. The metabolism of proquinazid was therefore investigated in livestock.
It is highlighted that for grass forage, no residue data were available. The animal intake of proquinazid residues via this commodity has therefore not been assessed. Considering that grass accounts for an important part of the diet in ruminants, the calculated dietary burdens for this group of livestock may have been underestimated and should be considered tentative only.
The metabolism of proquinazid residues in livestock was investigated in lactating goats and laying hens (United Kingdom, 2006) . These studies were assessed in the framework of the peer review (EFSA, 2009) . In all available studies, proquinazid was radiolabelled in the phenyl ring of the molecule. The studies performed with the highest dose rates (2.6 mg/kg body weight (bw) per day for lactating goats and 0.98 mg/kg bw per day for hens) cover the maximum dietary burdens calculated for proquinazid in the present review.
The goat metabolism study was conducted at 144N rate compared to the maximum dietary burden calculated, with the major component being identified as the metabolite IN-MU210 (also a rat metabolite). This metabolite was found to be present also in kidney (0.84 mg eq/kg), milk (0.17 mg eq/kg), liver (0.30 mg eq/kg), fat (0.03 mg eq/kg) and muscle (0.02 mg eq/kg). The metabolite IN-MW977 (includes isomeric forms) was found in liver (0.04 mg eq/kg), kidney (0.01 mg eq/kg) and fat (0.02 mg eq/kg).
In the study performed on laying hens, the principal component in eggs was IN-NA250 (0.04 mg eq/kg), with proquinazid amounting for 0.02 mg/kg. In liver, proquinazid was not found while the major component identified was IN-MW398 at levels of 0.04 mg eq/kg. In all other tissues, parent compound was the major component of the radioactivity, accounting for up to 61% TRR (0.2 mg/kg) in fat.
Considering that proquinazid is the marker of the residues in poultry matrices (except in liver) while metabolite IN-MU210 is the marker in ruminant matrices, the peer review agreed on a residue definition for enforcement in animal matrices as 'sum of proquinazid and metabolite IN-MU210, expressed as proquinazid' (EFSA, 2009) . For risk assessment, parent, metabolites IN-MW977 and IN-MU210 are toxicologically relevant and thus should be considered in the consumer exposure.
Toxicity of the metabolites IN-MU210 and IN-MW977 is known to be covered by the parent proquinazid (EFSA, 2009) . Therefore, in the framework of the peer review, the residue definition for risk assessment was proposed as 'sum of proquinazid and metabolites IN-MU210 and IN-MW977, expressed as proquinazid' (EFSA, 2009) . It is highlighted that in a previous MRL application, the evaluating Member State (EMS) proposed to limit the residue definition for enforcement to metabolite IN-MU210 only, which was observed as the major component of the residues in the goat metabolism study, and confirmed as the marker of the residues in the submitted cattle feeding studies (Germany, 2015; EFSA, 2016) . However, since IN-MU210 was not identified in the poultry metabolism and would therefore not be a good marker for enforcement in poultry products, in the framework of this MRL review, EFSA proposes to consider the residue definition established during the peer review, including proquinazid and IN-MU210 and to set MRLs according to that residue definition.
During the peer review, a multiresidue DFG S19 method using GC-MS quantification was assessed for determination of residues of proquinazid in meat and milk with an LOQ of 0.02 mg/kg (EFSA, 2009 ).
An additional analytical method using high-performance liquid chromatography with tandem mass spectrometry (HPLC-MS/MS) quantification and involving sample extraction using acetonitrile/water was assessed under a previous MRL application (Germany, 2015) for the determination (using a second ion transition) of proquinazid and its metabolite IN-MU210 in meat, fat, liver, kidney, milk and eggs at the LOQ of 0.01 mg/kg per each analyte. An independent laboratory validation (ILV) in liver, milk and eggs was provided (Germany, 2015) .
Therefore, it is concluded that an analytical method for the enforcement of the proposed residue definition at the combined LOQ of 0.02 mg/kg in animal commodities is available.
According to the EURLs, the proposed combined LOQ of 0.02 mg/kg is achievable during routine analysis for enforcement of the sum of parent and the metabolite IN-MU210 in muscle, egg and liver (EFSA, 2019b) .
EURLs also reported screening data for QuEChERS methods using LC-MS-QToF with a screening detection levels (SDL) for proquinazid in honey of 0.0025 mg/kg, and in milk of 0.005 mg/kg (EURLs, 2018) . The metabolism study performed on ruminants (at 144N rate compared to the maximum dietary burden calculated for goat) is sufficient to conclude that residue levels would remain below the enforcement LOQ of 0.02 mg/kg in ruminants muscle, fat, liver, kidney and milk. For poultry, the metabolism study (performed at 123N rate compared to the maximum dietary burden) is sufficient to conclude that residue levels of proquinazid would remain below the enforcement LOQs in all matrices. A no residue situation was also confirmed by available feeding studies in ruminants. Hence, MRLs and risk assessment values for proquinazid are proposed at the enforcement LOQ for all livestock commodities, except for swine where, according to the dietary burden calculations, there is no need to derive MRLs.
In the absence of residue trials analysing for grass, the MRLs derived for ruminants' tissues and for milk should be considered tentative only.
Consumer risk assessment
Chronic and acute exposure calculations for all crops reported in the framework of this review were performed using revision 3.1 of the EFSA PRIMo (EFSA, 2019c) . Input values for the exposure calculations were derived in compliance with the decision tree reported in Appendix E. Hence, for those commodities where an (tentative) MRL could be derived by EFSA in the framework of this review, input values were derived according to the internationally agreed methodologies (FAO, 2009) . For pumpkins where data were insufficient to derive an MRL in Section 1, EFSA considered the existing EU MRL for an indicative calculation. All input values included in the exposure calculations are summarised in Appendix D.
The exposure values calculated were compared with the toxicological reference values for proquinazid, derived by EFSA (2009). The highest chronic exposure was calculated for NL toddler, representing 20% of the acceptable daily intake (ADI), and the highest acute exposure was calculated for table grapes, representing 12% of the acute reference dose (ARfD). These calculations indicate that the uses assessed under this review result in a consumer exposure lower than the toxicological reference values. Therefore, these uses are unlikely to pose a risk to consumer's health.
Conclusions
The metabolism of proquinazid in plant was investigated in primary (fruit crops and cereals) and in rotational crops (root crops, pulses and oilseeds, and cereals). According to the results of the metabolism studies, the residue definition for enforcement is proposed as proquinazid, while for risk assessment, the residue is defined as the sum of proquinazid and IN-MW977, expressed as proquinazid.
These residue definitions are applicable to processed commodities and rotational crops (plant commodity relevant for human consumption), noting that it was not possible to conclude on the residue definition for feed items from rotational crops.
An analytical method for the enforcement of the proposed residue definition at the LOQ of 0.01 mg/kg in high water content, high acid content, dry commodities and other matrices, and 0.02 mg/kg in high oil content commodities is available. According to the EURLs, these LOQs are achievable by using the QuEChERS method in routine analyses.
The available data are considered sufficient to derive MRL proposals as well as risk assessment values for all commodities under evaluation, except for barley and oat grains for which available trials were only sufficient to derive a tentative MRL and for pumpkins and grass for forage for which no residue trials data were available. Specific MRLs from rotational crops are not required for any plant commodity relevant for human consumption.
Proquinazid is authorised for use on crops that might be fed to livestock. Livestock dietary burden calculations were therefore performed for different groups of livestock according to OECD guidance. The dietary burdens calculated were found to exceed the trigger value of 0.1 mg/kg DM for all groups of livestock except for swine. The metabolism of proquinazid was therefore investigated in livestock.
The metabolism of proquinazid in livestock was investigated in lactating goats and laying hens at dose rate covering the maximum dietary burdens calculated in this review. Considering that proquinazid is the marker of the residues in poultry matrices (except in liver) while metabolite IN-MU210 the marker in ruminant matrices, the residue definition for enforcement in animal matrices is proposed as 'sum of proquinazid and metabolite IN-MU210, expressed as proquinazid. For risk assessment, the residue definition is proposed as the 'sum of proquinazid and metabolites IN-MU210 and IN-MW977, expressed as proquinazid'. An analytical method for the enforcement of the proposed residue definition at the combined LOQ of 0.02 mg/kg in all matrices is available.
Based on the available metabolism studies, it was possible to conclude that residue levels would remain below the enforcement LOQ of 0.02 mg/kg in ruminants and poultry tissues, in milk and in eggs. Hence, MRLs and risk assessment values for proquinazid are proposed at the enforcement LOQ for all livestock commodities, except for swine where, according to the dietary burden calculations, there is no need to derive MRLs.
Chronic and acute consumer exposure resulting from the authorised uses reported in the framework of this review was calculated using revision 3.1 of the EFSA PRIMo. For pumpkins where data were insufficient to derive an MRL in Section 1, EFSA considered the existing EU MRL for an indicative calculation. The highest chronic exposure was calculated for NL toddler, representing 20% of the acceptable daily intake (ADI), and the highest acute exposure was calculated for table grapes, representing 12% of the ARfD. These calculations indicate that the uses assessed under this review result in a consumer exposure lower than the toxicological reference values. Therefore, these uses are unlikely to pose a risk to consumer's health.
Recommendations
MRL recommendations were derived in compliance with the decision tree reported in Appendix E of the reasoned opinion (see Table 2 ). All MRL values listed as 'Recommended' in the table are sufficiently supported by data and are therefore proposed for inclusion in Annex II to the Regulation. The remaining MRL values listed in the table are not recommended for inclusion in Annex II because they require further consideration by risk managers (see Table 2 footnotes for details). In particular, some tentative MRLs and existing EU MRL need to be confirmed by the following data:
• Additional residue trials on barley and oats, and residue trials on pumpkins; • Residue trials on grass (data gap relevant for ruminants tissues and milk).
During this review, EFSA identified the following data gaps which are not expected to impact on the validity of the MRLs derived but which might have an impact on national authorisations:
• Additional residue trials on strawberries, cucumbers and courgettes; • a new confined rotational crops study performed at the three PBIs or a full characterisation of the residues in rotated crops and in soil from the available study.
If the above reported data gaps are not addressed in the future, Member States are recommended to withdraw or modify the relevant authorisations at national level. Matrices with high water content, high oil content, high acid content and dry matrices: Modified multi-residue enforcement method DFG S19 with GC-MS, LOQ 0.01 mg/kg for apple, grape and wheat grain; 0.02 mg/kg for oilseed rape; 0.1 mg/kg for wheat straw (United Kingdom, 2009) Validated on apple, grapes, wheat grain, wheat straw and oilseed rape ILV available for wheat grain, oilseed rape and grapes According to the EURLs, the LOQ of 0.01 mg/kg is achievable in all the matrices by using a QuEChERS method during routine analysis (EURLs, 2018). a.s.: active substance; DAT: days after treatment; PBI: plant-back interval; GC-MS: gas chromatography with mass spectrometry; QuEChERS: Quick, Easy, Cheap, Effective, Rugged, and Safe (analytical method); LOQ: limit of quantification; ILV: independent laboratory validation; TRR: total radioactive residue. 
B.1.2.2. Residues in rotational crops
Residues in rotational and succeeding crops expected based on confined rotational crop study?
Inconclusive
Significant residues are not expected in plant commodities relevant for human consumption from crops grown in rotation after annual and multiannual application of proquinazid according to the most critical GAP on cereals. However, residues above the LOQ cannot be excluded in feed items from rotational crops Residues in rotational and succeeding crops expected based on field rotational crop study?
GAP: Good Agricultural Practice; LOQ: limit of quantification. (2006) PF: Processing factor (=Residue level in processed commodity expressed according to RD-Mo/ Residue level in raw commodity expressed according to RD-Mo); CF p : Conversion factor for risk assessment in processed commodity (=Residue level in processed commodity expressed according to RD-RA / Residue level in processed commodity expressed according to RD-Mo). 
UK vegetarian LT adult
The estimated long-term dietary intake (TMDI/NEDI/IEDI) was below the ADI. The long-term intake of residues of proquinazid (F) is unlikely to present a public health concern.
Tomatoes Milk For processed commodities, no exceedance of the ARfD/ADI was identified.
The calculation is based on the large portion of the most critical consumer group.
The acute risk assessment is based on the ARfD.
------
IESTI IESTI
Commodities Commodities 12% Wheat, straw 0.52 STMR 9 CF (5.2) 0.84 HR 9 CF (5.2) STMR: supervised trials median residue; HR: highest residue; PF: processing factor. (a): For wheat products, no default processing factor was applied because residues in the raw commodities are expected to be below the LOQ. Concentration of residues in these commodities is therefore not expected. Birds eggs 0.02* STMR Mo 9 CF 0.02* HR Mo 9 CF *: Indicates that the input value is proposed at the limit of quantification.
Appendix F -Used compound codes Code/trivial name (a) IUPAC name/SMILES notation/InChiKey (b) Structural formula ( 
